Objective: Differences in jobs descriptions and responsibilities may contribute to varying degree of exposure to diseases including high blood pressure. There is dearth of studies comparing blood pressure patterns and anthropometric parameters between teaching and non-teaching staff of university. Therefore, this study was designed to assess and compare the blood pressure and the anthropometric parameters of both teaching and non-teaching staff of a Nigerian university. Materials and Methods: A cross-sectional study was conducted to assess blood pressure pattern and anthropometric parameters among 324 apparently healthy teaching (n = 120) and non-teaching (n = 202) staff of Obafemi Awolowo University, Ile-Ife, Nigeria. Anthropometric parameters including height, weight and hip and waist circumferences were measured. Blood pressure was measured thrice during office hours (9.00 -11.00 hours) using standard procedures and hypertension was defined as ≥140 ≥90 mmHg. Descriptive and inferential statistics were used to analyze the data at p < 0.05 alpha level. Results: The mean of ages of teaching and non-teaching staff were 46.8 ± 9.8 and 45.6 ± 10.9 years. The prevalence of high blood pressure was 34.9% with a distribution of teaching to non-teaching rate of 20.1% and 14.8% respectively. There were significant correlations between blood pressure and each of weight, body mass index and waist circumference in both groups (p < 0.05). Conclusion: Prevalence of high blood pressure was higher among teaching than non-teaching staff and significant correlations were found between blood pressure and some anthropometric parameters. Public health including regular physical activity enlightenment programmes to reduce blood pressure is recommended.
Introduction
Hypertension or high blood pressure is the most common treatable risk factor for cardiovascular disease which accounts for about 25% of deaths globally [1] [2] . Indeed, it has already been projected that up to three-quarters of the world's hypertensive population will be in economically developing countries by the year 2025 [3] . The sudden increase in the prevalence of hypertension in sub-Saharan Africa (SSA) has been attributed to urbanization, industrialization, economic transition as well as globalization which bring about lifestyle changes and consequent predisposition to cardiovascular disease and other chronic diseases [4] . Thus, it is regarded as a serious public health problem being the leading cause of morbidity and mortality in SSA [5] [6] .
Although hypertension risk factors are numerous, sedentary lifestyles, poor dietary intake and occupational stress are now considered as risk factors for high blood pressure [7] [8] . More importantly, obesity resulting from physical inactivity has been linked with increased prevalence of hypertension [9] . Furthermore, significant association between work-related stress and cardiovascular complications has been reported [10] [11] . Similarly, university staff are continually subjected to high level of psychological stress leading to chronic psychological disturbances such as excessive anger, anxiety, irritability and frustration [12] [13] .
Previously, Adedoyin et al., [14] reported moderate cardiovascular risk among university staff. They attributed this to reduced physical activity due to reduction in the active transportation such as walking and biking which have being replaced with proliferation of Tokunbo cars (fairly used imported cars) and Okada (commercial motor bike). Their study did not compare the level of cardiovascular risk between the academic (teaching) and non-teaching staff. We hypothesized that the academic staff would have higher risk of been hypertensive than the non-academic. Academic staff responsibilities include teaching, research, administration and community services while that of non-academic staff are mainly routine administrative works. Differences in jobs descriptions and responsibilities may contribute to varying exposures to diseases including high blood pressure. Presently, there is dearth of studies comparing blood pressure patterns and anthropometric parameters between teaching and nonteaching staff of universities. Therefore, this study was designed to assess and compare the blood pressure and the anthropometric parameters of both teaching and non-teaching staff of a Nigerian university.
Materials and Methods

Participants
Research Design
This cross-sectional study recruited three hundred and twenty four (324) staff (academic = 122; non-academic =202) of the Obafemi Awolowo University, Ile-Ife, Nigeria using purposive sampling technique.
Population and Participants
The Obafemi Awolowo University was established in 1962. It is one of the first generation Federal Government Universities. There are two colleges and 13 faculties with 103 academic departments and units as well as seven specialized centres and institutes. The central campus comprises the academic, administrative units and service centers while the student residential area is made up of 10 undergraduate hostels and a postgraduate hall of residence [15] . Both teaching and non-teaching were approached to participate in this study.
Inclusion criteria
Eligibility for inclusion was apparently healthy individuals free of obvious disabilities and full-time workers of the institution.
Exclusion criteria
Pregnant women and causal workers were excluded from the study.
Procedure
Ethical approval was sought and obtained from the Health and Research Committee, Institute of Public Health, College of Health Sciences, Obafemi Awolowo University, Ile-Ife, Nigeria. The purpose of the study was explained to the participants and informed consent was obtained. Data collection took place between 9:00-11:00 hours.
Assessment of Blood Pressure
Blood pressure of participants was measured using a validated electronic blood pressure kit (Omron Intelli Sense M6 Comfort, Japan) after about 10 minutes of quiet sitting. The blood pressure was measured in sitting position with the feet flat on the floor and the arm placed on the table so that the arm is at the same level as the heart. The cuff of the sphygmomanometer (of appropriate size) was wrapped around the left upper arm and the participants were instructed to remain calm and not to talk during the measurement while the palm was turned upward [16] . Three readings were taken at five minutes interval and the average was used for the analysis.
Assessment of Anthropometric Parameters
The weight of each participant was measured using a portable weighing scale (Seca 761, CE: 0109 0123, United Kingdom). The participant was asked to stand erect on the weighing scale bare-footed with light clothing without holding or carrying anything with them. The participant stood erect, looking straight ahead with as minimal amount of clothing and accessories as possible, considering the site of data collection. The height of participants was measured using a height meter with the participant standing upright, both arms lying by the sides, eyes looking straight without shoes while standing against the height meter placed against the wall with the participant's heels, back and the occiput touching the height meter. Waist and hip circumferences of participant was measured in centimeters using a measuring tape. The waist circumference was measured with the participants standing upright with their feet together arms by side with the palm facing inward and the measuring tape wrapped around the participants' abdomen horizontally and positioned at the level of the umbilicus. Instruction was given to the participant to relax and breathe normally and with the tape measure aligned together horizontally. Measurement was then taken from zero line of tape at the end of expiration when the diaphragm is in neutral position. The hip circumference was measured at the widest diameter of the buttock; the greatest concavity of the buttock and measurement taken from zero line of the tape [17] .
Data Analysis
Descriptive statistics of frequency, percentage, mean and standard deviation was used to summarize data. T-test was used to compare blood pressure and anthropometric parameters between teaching and non-teaching staff. Pearson Product Moment Correlation Analysis was used to determine the correlation between anthropometry and blood pressure among participants. Significant difference was set at p < 0.05. Data analysis was performed using Statistical Package for Social Science (SPSS 17.0 version).
Results
The sample comprised 324 participants with 122 teaching and 202 non-teaching staff. Table 1 showed physical characteristics of all participants. The mean age of academic and non-academic staff were 46.8 ± 9.8 and 45.6 ± 10.9 years respectively. All participants were comparable in age but significantly different in physical characteristics of weight, height, waist circumference and body mass index (p < 0.05). Table 2 showed the prevalence of hypertension among teaching and non-teaching staff using the 140/90 mmHg cuff-point. The result showed that the prevalence of hypertension was higher among teaching than non-teaching staff. The total prevalence rate of hypertension among teaching and non-teaching 34.9% with an academic-to-non-academic distribution of 20.1% to 14.8% respectively. Furthermore, percentage of systolic hypertension among teaching and non-teaching staff were 25.4% and 17.4% respectively. Similarly, the percentage of diastolic hypertension in both groups were 14.7% and 12.1% respectively. The comparison of blood pressure profile between teaching and non-teaching staff showed that the academic staff has significantly higher systolic blood pressure than non-teaching staff (t = 2.268; p = 0.025). However, there was no significant difference in the diastolic blood pressure in both groups (t = 1.326; p = 0.187).
The Pearson Product Moment Correlation test was used to determine the relationship between anthropometry (height, weight, body mass index, waist and hip circumferences) and blood pressure among academic staff. Among teaching staff, Table 3 showed that both systolic and diastolic blood pressure significantly correlated with each of weight (r = 0.253; 0.309), body mass index (r = 0.265; 0.315) and waist circumference (r = 0.248; 0.278) (p < 0.01) and between diastolic and hip circumference (r = 0.245) (p < 0.05). Similarly, correlation between anthropometry and blood pressure among non-teaching staff, the results showed that both systolic and diastolic blood pressure significantly correlated with each of weight (r = 0.212; 0.253), body mass index (r = 0.189; 0.195), waist circumference (r = 0.243; 0.261) (p < 0.01) and waist circumference (r = 0.159; 0.154) (p < 0.05).
Discussion
This study assessed the blood pressure of staff of the Obafemi Awolowo University, Ile-Ife, Nigeria and compared the blood pressure and the anthropometric parameters of both teaching and non-teaching staff. The study shows a significant difference in systolic blood pressure of teaching and non-teaching staff but no significant difference in the diastolic blood pressure in both groups. Also, this study shows the prevalence rate of hypertension among teaching to be higher than that of non-teaching staff. It has been reported that a high level of psychological stress during certain occupational activities (public speeches like lectures in class and at meetings and seminars) contributes to blood pressure increase among certain professionals predominantly those with high intellectual activity like university lecturers [18] [19] . This is supported by study done by Fauvel et al., [20] in which psychological stress is related to high blood pressure as well as unfavourable cardiovascular profile. Kulkami et al., [21] explained that stress can cause hypertension through repeated blood pressure elevations as well as by stimulation to the nervous system to produce large amounts of vasoconstricting hormones that increases blood pressure. Furthermore, when one risk factor is coupled with other stress producing factors, the effect on blood pressure is multiple. Some of the factors affecting blood pressure through stress include white coat hypertension, job strain, race, social environment, and emotional distress. Development of high blood pressure may be associated with the poor knowledge on the risk factors for hypertension which may also result into inability of the staff to manage hypertension effectively. In the study conducted by Abdullah et al., [22] on the knowledge of hypertension of the University of Ibadan staff, they found that the staff has low knowledge of some of the risk factors.
Our study shows that there were strong significant correlations between weight, body mass index, waist circumference and systolic blood pressure as well as diastolic blood pressure among the teaching and non-teaching staff. These findings corroborate the study of Adebayo et al., [23] which indicated a trend towards increase prevalence of risk of hypertension in Nigeria. Furthermore, Adebayo et al., [23] reported increased body mass index (BMI) significantly increase blood pressure in adults and this was supported by other authors [24] - [27] . Additionally, Adedoyin et al., [16] reported similar findings in which weight and BMI were significantly correlated with systolic blood pressure and diastolic blood pressure but the correlations were weak contrary to that found in this study. Contrast to our findings, independent association between body mass index and systolic and diastolic blood pressure has been reported [28] [29] . Furthermore, Janssen et al., [30] reported that waist circumference and not BMI explains obesity related health risk including hypertension. Increased blood pressure has been linked to the influence of modernization with concurrent increase in western lifestyle which increases the prevalence of obesity [16] [31] .
According to study by Adebayo et al., [21] a significant correlation was found between hip circumference and diastolic blood pressure whereas no significant correlation was found between hip circumference and systolic blood pressure. This is consistent with the finding among teaching staff; however, hip circumference shows a significant correlation with both the systolic and diastolic blood pressure. In contrast to study conducted by Snijder et al. [32] an inverse relationship was found between hip circumference and blood pressure.
The increased prevalence of hypertension has also been associated with economic, dietary and lifestyle change which are by-products of the influence of modernization which have become perennial in the society [16] . It has however been noticed among the academic staff that they have little or no time for physical activity due to the nature of their work and as such are more prone or susceptible to increased blood pressure. Transition to a sedentary lifestyle as strong risk factor for hypertension has been reported, however a change from a sedentary lifestyle to an active one can reduce blood pressure level and subsequently lower cardiovascular risk by 30% [33] [34] . Therefore, it has been recommended that routine assessment could be of help to detect people that are at high risk of developing hypertension and approaches to reduce the risk of hypertension such as prevention of overweight and obesity and promotion of physical activity should be encouraged [16] .
Findings from our study should be interpreted with caution due to some inherent limitations. Firstly, this is a cross-sectional study and its generalizability may be limited. Furthermore, blood pressure varies differently during daily activities, our study was conducted during 9.00 and 11:00 hours which might be different from other hours of the day. Laboratory and other clinical tests were not conducted prior to this study to identify individuals with high risk of hypertension and may affect the outcome of this study.
Conclusion
It was concluded that the academic staff have higher blood pressure than non-academic staff. Furthermore, anthropometric characteristics were significantly associated with blood pressure. It is therefore recommended that a periodic re-assessment be made to keep abreast of the changes in the blood pressure as well as to detect those that are at risk of developing hypertension so that preventive measures could be put in place. Therefore, more emphasis should be placed on prevention than treatment of hypertension.
